Neutrophil leukocyte emigration induced by endotoxin. Mediator roles of interleukin 1 and tumor necrosis factor alpha 1.
The hypothesis that cytokines mediate neutrophil emigration induced by endotoxin (LPS) was studied by examining the potency, the kinetics of neutrophil emigration, and the tachyphylaxis of intradermal sites with IL-1, TNF-alpha and LPS. Human rIL-1 alpha and IL-1 beta, synthetic lipid A, and LPS were several orders of magnitude more potent than human rTNF. The kinetic profiles of neutrophil emigration induced by IL-1 alpha, TNF, and LPS were characterized by minimal emigration in the first 30 min, followed by rapid and transient emigration. After the injection of LPS, the onset and the time at which the rate of emigration was maximal consistently appeared 30 min later than IL-alpha or TNF, suggesting that neutrophil emigration in response to LPS was mediated by a locally generated cytokine. IL-1 and TNF were then examined as potential secondary mediators of LPS-induced emigration by comparing the patterns of tachyphylaxis between LPS and IL-1 alpha or TNF; i.e., the magnitude of neutrophil emigration into inflammatory sites was compared with sites injected 6 h previously (desensitizing injections) with a cytokine or with LPS. Tachyphylaxis was dose dependent with each and also between the IL-1 species; therefore, when tachyphylaxis between the cytokines and LPS was examined, relatively higher doses were selected for the desensitizing injections than for the test injections. With this approach, desensitizing injections of IL-1 alpha diminished the neutrophil accumulation after LPS, and LPS also desensitized sites to IL-1 alpha. However, tachyphylaxis was not observed between TNF and LPS, or between TNF and IL-1 alpha. These data suggest that IL-1, but not TNF, is a potential mediator of LPS-induced neutrophil emigration.